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According to a new study [1] , the X and Y chromosomes of the mouse seem to be in a genetic arms race, acquiring and amplifying homologous genes.
The Y chromosome is notoriously hard to analyze, being littered with repetitive sequences that thwart most sequencing methods. David Page and colleagues have developed a method to overcome this challenge, and previously published their analysis of the human Y chromosome. They now present the full sequence of the mouse male-specific region-the part of the chromosome that does not recombine with the X, representing the vast majority of the Y.
The researchers report that the chromosomal region contains about 700 protein-coding genes, and all but 45 belong to three massively amplified gene families. One gene, for instance, SSty2, is present in 221 copies-and, like the other genes in these families, is expressed in the male germline, suggesting a role in male gametogenesis. These amplified genes have no homologs on the primate Y chromosome, but they do have homologs on the mouse X chromosome, where they are also amplified.
The researchers propose that these genes may be involved in a sex-linked meiotic drive, in which a ''driver'' gene causes a sex chromosome to be transmitted to offspring more often than its opposite-sex chromosomal counterpart-for instance, by influencing sperm fitness. The researchers propose that the X chromosome initially acquired genes involved in meiotic drive, likely from autosomes. As a result, the Y chromosome evolved quickly to produce suppressors-genes that counteract the influence of homologous X-linked genes. The result seems to be a tit-for-tat evolutionary race, in which the X and Y add new copies of such genes, probably through intrachromosomal recombination.
Data from previous studies support this viewpoint. For instance, mice with partial deletions of the Y long arm produce more female than male offspring, hinting at the presence of meiotic drivers on the X chromosome.
A similar, though less pronounced, phenomenon may occur in the human genome, where the gene families VCX and VCY are testis-specific and may also be involved in meiotic drive. Highly amplified gene families also seem to be present in the cat and horse Y chromosomes.
Meanwhile, in other Y chromosome news, researchers have identified a sequence on the Y chromosome of the Caucasian persimmon ( Fig. 1 ) that defines sex in this species [2] , which has separate male and female plants. The sequence, encoding a small RNA, seems to counteract a gene that initiates the development of female buds and flowers. The findings by Takashi Akagi et al. sync up with a study earlier this year implicating a small RNA in sex determination in silkworms.
